Using a variational method it is shown that for magnetic fields B > 10 11 G there can exist a molecular ion H ++ 3 .
in a strong magnetic field which provides theoretical evidence that such a system can exist in magnetic field B > 10 11 G. Our study is limited to an exploration of the ground state.
Throughout the present work it is assumed that the Born-Oppenheimer approximation holds which implies that the positions of protons are fixed. Exactly as for H + 2 the configuration we consider corresponds to the case when the three protons are aligned with the magnetic field (linear chain, see above). Spin effects (linear Zeeman effect) are neglected. The magnetic field ranges from 0 up to 10 13 G, where it is assumed that a contribution of relativistic corrections can still be neglected (for a discussion see, for instance, [4] and references therein).
Finally, it is also demonstrated that the molecular ion H + 2 is the most bound one-electron molecular system in a constant magnetic field.
The present calculation is carried out in the framework of a variational method using a unique simple trial function equally applicable to any value of the magnetic field strength.
Very recently [5] , this strategy was successfully applied to study the ground state of the molecular ion H + 2 and a simple 10-parameter trial function allowed one to get the best (lowest) values of the ground state energy for magnetic fields from 0 up to 10 13 G (except , for which the trial function is an eigenfunction, should reproduce the original potential near singularities as well as its asymptotic behavior. The use of this simplest possible recipe has led to a unique one-parameter trial function, which in particular, made it possible to carry out the first qualitative study of the ground state of the hydrogen molecule H 2 in the region of both weak and strong magnetic fields [9] . Later a few-parameter trial function was proposed for a description of the hydrogen atom in an arbitrary magnetic field, which led, for the low-excited states, to an accuracy comparable with the best calculations [8, 10] .
Now we wish to apply the above recipe to the ion H ++ 3 . Let us first introduce notation (see Fig.1 ). We consider three attractive identical centers of unit charge situated on the z-axis at origin and at a distance R − , R + from the origin, respectively. The magnetic field of strength B is directed along the z axis and r 1,2,3 are the distances from the electron to the first (second, third) center, respectively. The quantity ρ is the distance from the electron to the z-axis. Through the paper the Rydberg is used as the energy unit. For the other quantities standard atomic units are used. The potential corresponding to the problem we study is given by
where the first three terms have the meaning of the classical Coulomb energy of interaction of three charged centers. The recipe dictates that the trial functions should behave in a Coulomb-like way near the centers, correspond to two-dimensional oscillator behavior in the (x, y) plane at large distances and be permutationally-symmetric with respect to exchange of positions of the centers. It seems quite natural that the equilibrium configuration corresponding to minimal total energy of the system should appear at R − = R + .
One of the simplest functions satisfying the above recipe is the Heitler-London type function multiplied by the lowest Landau orbital:
(cf. Eq. (2.2) in [5] ), where α 1 , β 1 are variational parameters. It has a total of four variational parameters if the internuclear distances R − , R + are taken as parameters. It is quite natural from a physical viewpoint to assume that a function of the Heitler-London type gives an adequate description of the system near the equilibrium position. The potential
, corresponding to this function is:
It is clear that this potential reproduces the original potential (1) near Coulomb singularities as well as at large distances, |x, y| → ∞.
The Hund-Mulliken-type function multiplied by the lowest Landau orbital is another possible trial function: 
where α 3 , β 3 are variational parameters. Finally, it will become obvious that the function (5) does give the dominant contribution to the large internuclear distances. Eq. (5) also depends on four variational parameters.
To take into account both equilibrium and large distances, we use an interpolation of Eqs. (2), (4) and (5). There are three natural approaches to interpolate:
(i) a total non-linear superposition: Ψ 4−nls−p = e −α 4 (r 1 +r 2 )−α 6 r 3 + e −α 4 (r 1 +r 3 )−α 6 r 2 + e −α 4 (r 2 +r 3 )−α 6 r 1 e −β 4 Bρ 2 /4 ,
This function can be considered as a non-linear interpolation between Eqs. (4) and (5).
(iii) a linear superposition of Eqs. (2), (4), (5)
where the relative weights of Eqs. (2), (4), (5) in Eq. (7) are taken as extra variational parameters. This is a 10-parameter trial function.
Of course, as a natural continuation of the above interpolation procedure one can take a linear superposition of all five functions (2), (4), (5), (6), (7): 
(cf. Eq. (2.7) in [5] ), where again, as in the case of the function (8) the relative weights of different, 'primary' trial functions are considered as variational parameters. In total, the trial function (9) is characterized by 17 variational parameters. However, only part of our calculation is carried out using this function. Usually, some particular cases of Eq. (9) are explored. The general case will be presented elsewhere. The minimization procedure is carried out using the standard minimization package MINUIT from CERN-LIB on a Pentium-Pro PC. All integrals were calculated using the CERN-LIB routine DGAUSS with relative accuracy ≤ 10 −7 .
In Table I etc. would be bounded, their total energies will be larger than the total energy for H (see Table I ) allows one to conclude that the average value z is much smaller than a 'natural' size of a system determined by the positions of the centers: R eq for H + 2 and (R + eq + R − eq ) for H ++ 3 (see Fig.   1 ). In other words this means that the localization length of electron is much smaller than the 'natural' size of the system. analysis. We made an estimate and obtained the result that for a magnetic field of 10 11 G, the situation is not certain, the well is probably still too shallow to hold the ground state energy level. However, the well undoubtedly becomes sufficiently deep for 10 12−13 G. From and a comparison with data for other one-electron
Total energy E is in Rydbergs, the equilibrium distance R eq ≡ R + eq = R − eq (see text) and the average value of the longitudinal size of the system z in a.u. Total energy for hydrogen atom from [11] ; data for H 
